EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NASA- 13215 (Decenber 2003)
NATI ONAL AERONAUTI CS NASA
AND SPACE ADM NI STRATI ON Super sedi ng NASA- 13215
(Cct ober 2003)

khkkkhkkkhkhkhkhkkhkkhkhkhkhkhkhkhkkhkkhkhhkhkhkhkhkhkhkhhkhkhkhkhkhkkhkhhkhkikikikkhkkhkhkhkhkikikhkkkhkkhkhkikikikikkkkkkikikikik*kx
SECTI ON TABLE OF CONTENTS
DI VISI ON 13 - SPECI AL CONSTRUCTI ON
SECTI ON 13215
FI BERGLASS- REI NFORCED POLYESTER STORAGE TANK

12/ 03

PART 1 GENERAL

1 REFERENCES

2 SUBM TTALS

3 GENERAL REQUI REMENTS

4 PRCDUCT DELI VERY AND STORAGCE

N N

PRODUCTS

>
4
N

LOADI NG CONDI TI ONS

CHEM CAL STORAGE REQUI REMENTS

CAPACI TY AND DI MENSI ONAL REQUI REMENTS
CONSTRUCTI ON REQUI REMENTS

ACCESSORI ES

1 Fl anged Nozzl es
2 Inl et Nozzles

3 Qutl et Nozzles
4 Vent

5 Fl anged Manways
6

7

8

9

1

NN

NRNRNNNRNRNNNN OGS WN R

agooooooaooo o

Renpvabl e Cover

Ti edown Lugs

Tank Lifting Lugs

Identification Plate
0 Certification Plate

PART 3 EXECUTI ON

| NSTALLATI ON
HYDROSTATI C TEST
CLEANI NG

| NSPECTI ON

~wWN R

-- End of Section Table of Contents --

SECTI ON 13215 Page 1



EE R R R R R R R R R R R R R R R R R R R R R O R

NASA- 13215 (Decenber 2003)
NATI ONAL AERONAUTI CS NASA
AND SPACE ADM NI STRATI ON Super sedi ng NASA- 13215
(Cct ober 2003)

EE R R R R R R R R R R R R R R R R I R R R R I R

SECTI ON 13215

FI BERGLASS- REI NFORCED PCOLYESTER STORAGE TANK
12/ 03

EIRE R R I S I b I R b R R S I S I S R R I S S I I R A R I O S S S R I I O I
NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers fiberglass-reinforced pol yester
storage tanks and accessories for use in aggressive
chemical service at atnospheric pressures and is
limted to flat-bottonmed, aboveground, vertical
cylindrical tanks.

Thi s section does not cover vertical tanks with

di shed or conical bottoms, vertical tanks for buried
service, pressure vessels, and horizontal tanks for
bot h above ground and buried services.

Rel ated work specified el sewhere includes:
Cast-in-place concrete

Anchor bolts (provide cal culations that deternined
bolt sizes and quantities required.)

Pl astic pipe

Aci d-resi stant pipe

Cheni cal val ves

Li quid | evel gages

Dr awi ngs shoul d show:

The physical |ocation of each tank

Details showing the location of all accessories to
be furnished with each tank

Concr et e-foundation details for each tank
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Details for anchoring each tank to the foundation

A schedul e with connections, size, quantity, and

| ocation of tanks. Specify connection usage such as
drain, vent, or overflow and |l ocation by top or
side. This schedule should be coordinated with
accessory | ocations shown on draw ngs.

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R I

The publications listed below forma part of this section to the extent
ref erenced:

ASME | NTERNATI ONAL ( ASMVE)

ASME B16.5 (1996) Pipe Flanges and Fl anged Fittings
NPS 1/ 2 Through NPS 24

ASTM | NTERNATI ONAL (ASTM

ASTM C 581 (1994) Standard Practice for Determning
Chemi cal Resistance of Thernosetting
Resins Used in d ass Fiber Reinforced
Structures, Intended for Liquid Service

BRI TI SH STANDARDS | NSTI TUTE (BSI)

BSI 4994 (1987) Design and Construction of Vessels
and Tanks in Reinforced Plastics

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 7005- 2 (1988) Metallic Flanges Part 2: Cast Iron
Fl anges

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST PS 15 (1975) Custom Cont act - Mol ded

Rei nf or ced- Pol yest er Cheni cal Resi stant
Process Equi pnent
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1.2 SUBM TTALS

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES i n sufficient detail to show full conpliance with the
speci fication:

SD-01 Preconstruction Submittals
Exi sting Conditions shall be submtted by the Contracting Oficer.

Mat eri al , Equi pnent, and Fixture Lists and Construction Equi pnent
Li sts shall be submitted in accordance wi th paragraph entitled,
"General Requirenents," of this section.

SD- 02 Shop Drawi ngs

Coordi nation Drawi ngs shall be subnmitted in accordance with
paragraph entitled, "General Requirenents," of this section.

d eani ng
I nspection
Tests

Equi prent Room Layout draw ngs shall be subnmitted in accordance
with paragraph entitled, "Inspection," of this section.

The followi ng shall be submitted in accordance with paragraph
entitled, "General Requirenents," of this section.

Fabrication Draw ngs

Install ati on Drawi ngs

Li sting of Product Installation
Construction Equi pnent Lists

Mat eri al, Equi pnent, and Fixture Lists

SD- 03 Product Data

Equi prent and Performance Data shall be subnitted by the
Contracting Officer prior to start.

Equi pnrent Foundation Data shall be submitted for

fiberglass-reinforced pol yester storage tanks consisting of
equi pnent wei ght and operating | oads, horizontal and verti cal
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| oads, l|ocation and projection of anchor bolts, horizontal and
vertical clearances for installation, plan dinensions of
foundations and rel ative el evations, and other installation
requi renents such as utility services.

Manufacturer's catal og data shall be submitted for the foll ow ng
itens including spare parts.

St orage Tanks
Accessori es

SD- 04 Sanpl es

Manuf acturer's Standard Col or Charts shall be submtted for
Lam nat es.

SD- 05 Design Data

Desi gn Anal ysis and Cal cul ations for fiberglass-reinforced

pol yester storage tanks shall consist of |ive and dead | oads, w nd
| oads, and equi pnent and accessory | oads affecting tank shells and
t ops.

SD- 06 Test Reports

Test reports shall be submitted for Chemical Resistance Tests in
accordance with paragraph entitled, "Chemical Storage
Requirenents," of this section.

SD-07 Certificates

Li sting of Product Installation shall be submitted in accordance
with paragraph entitled, "General Requirenents," of this section.

Certificates shall be subnitted for the follow ng itens:

St orage Tanks
Installers

SD- 10 Operation and Mai ntenance Data

The Contractor shall submt [6] [__ ] copies of the Operation
and Mai ntenance Manuals 30 cal endar days prior to testing the
systeminvol ved. Data shall be updated and resubnitted for final
approval no later than 30 cal endar days prior to contract

conpl eti on.

St orage Tanks
FIl anged Nozzl es
Inl et Nozzles
Qutl et Nozzles
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1

3 GENERAL REQUI REMENTS

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: If Section 15003 CGENERAL MECHANI CAL

PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.

EE R R R R R R R R R R R R R R R R R R R R R I R

Section 15003 GENERAL MECHANI CAL PROVI SI ONS applies to work specified in
this section.

Exi sting Conditions, including any underground utilities, shall be
submitted prior to start.

Fabrication Drawi ngs shall be submitted for fiberglass-reinforced pol yester
st orage tanks.

Installation Drawi ngs for fiberglass-reinforced polyester storage tanks
shal | include construction and anchorage details. Listing of Product
Installation shall be submtted for fiberglass-reinforeced pol yester
storage tanks identifying at least five units, simlar to those proposed
for use, that have been in successful service for a mninumof five years.
The list shall include purchaser, address of installation, service

organi zation, and date of installation

Coor di nati on Draw ngs shall show coordinations of the foll owi ng processes
and with the structural and architectural elenments of the work. Draw ngs
shal | indicate where conflicts or clearance problens exi st between the
various functions.

Manufacturer's certification that Storage Tanks are suitable for storage of
speci fied chem cal s.

Certificates shall be subnmitted providing confirmation that Installers have
know edge of the requirenents of the applicable standard and that
installation practices are enforced to ensure installation in a sound,
undamaged condition

Mat eri al, Equipnent, and Fixture Lists shall include manufacturer's style
or catal og nunbers, specification and drawi ng reference nunbers, warranty
information, and fabrication site.

Construction Equi pnment Lists shall consist of proposed construction
equi pnment to be used in the project, including descriptive data.

.4 PRODUCT DELI VERY AND STORAGE

Tanks shall be handled and stored in a way that will prevent damage. Each
tank delivered shall conformto specifications and shall show no
i ndi cati ons of damage, surface defects, or poor quality |am nate.

Al'l damaged or defective tanks or renovable covers will be rejected and
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shal |l be imediately renoved fromthe project site.
PART 2 PRODUCTS

2.1 LOADI NG CONDI Tl ONS

EIRE R R I S I I I R I b R R S I I R I I R I S I S I I S R A R I S S b S R I S S I I I
NOTE: Show equi pnent and accessory | oads affecting
tank shells and tops, if required. Show w ndload

for exterior tanks and tank top design | oad when top
manways are specified.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

Tanks shall neet | oading conditions specified in project requirenents.

2.2 CHEM CAL STORAGE REQUI REMENTS

Desi gn Anal ysis and Cal cul ations for fiberglass-reinforced pol yester
storage tanks shall neet |oading conditions specified in project
requi renents.

Test reports shall be submtted for Chemical Resistance Tests in accordance
with ASTM C 581. Results of previous successful tests are acceptable
provi ded | am nates are representative

2.3 CAPACI TY AND DI MENSI ONAL REQUI REMENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Capacities vary from approxinmately 10 to
75,000 gallons 40 liter to 300 kiloliter

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

M ni mum capacity (gallons) (liter) measured to the top of the straight
shell or wall height shall be as indicated.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Dianeters vary fromapproxinately 2 to 16 feet
0.6 to 5 neter.

Wal | heights vary fromapproximately 1 to 47 feet
0.3 to 14 neter.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

Approxi mat e di ameter and approxi mate straight shell or wall height shall be
as specified.

2.4 CONSTRUCTI ON REQUI REMENTS

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Sel ect either fil anent-wound or
cont act - nol ded construction

Filament winding is a process for tank fabrication
i n which continuous strands of fiberglass
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i mpregnated with resin are wound over the inner
corrosion barrier in a predeternined geonetric
pattern.

Contact nolding is a process for tank fabrication in
whi ch the structural reinforcenment conprises

sprayed, chopped-fiberglass supplenented wth
woven-glass roving fabric. This process is also
known as hand | ayup, spray |ayup, pressure nol ding,
or contact pressure nolding. The pressure is seldom
greater than that required to hold the naterials
together during fabrication.

Tanks up to 5 feet 1.5 neter are | ess expensive when
fabricated by contact-nolding nethods. Strength
requirenents in larger tanks nake fil anent-wound
structures nore economical. Filament wi nding offers
equi valent strength with [ ess shell thickness, and
laminate quality is also inproved

EE R R R R R R R R R R R R R R R R R R R R R R R I

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: N ST PS 15 is English systemunits, for
designer information, if needed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Tank shall be contact-nolded, conformng to NIST PS 15 BSI 4994 (NI ST PS
15).]

[ Tank shall be filanment-wound, confornmng to NIST PS 15. BSI 4994 (NI ST PS
15).]

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Select one of the following for tank top

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

[ Tank shall have an open top, with reinforcing flange or rib [and renpvabl e
cover.]]

[ Tank shal|l have a cl osed top.]

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Select one of the following types if tank is
to have cl osed top.

The end of a filament-wound cylindrical container
nornal |y appearing convex is called a doned top

The end of a filament-wound or contact-nol ded tank
nornal |y appearing concave is called a dished top

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Tank shall have a closed top and be type [done] [dished] [flat].]
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EE R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: Select one of the following for top
fabrication.

Separate fabrication of top and shell is nbst comon.

EE R R R R R R R R R R R R R R R R I R R R R I R

[Closed top shall be [integrally fabricated with shell] [separately
fabricated and |l anm nated to the shell].]

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Sel ect one of the follow ng two paragraphs
for flat bottom fabrication.

Integral fabrication offers greater strength and
does not rely on | am nating procedures to join
separate sections

EE R R R R R R R R R R R R R R R R R R R R R I R I I R

The flat bottomshall be fabricated [integrally with the shell] [separately
and |amnated to the shell].

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify any additional special surfaces based
on accessories and equi prent required.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Tank shall have bracketed flat surfaces for [identification plate]
[certification plate] [liquid-level gage] [nounting |ugs].

Manuf acturer's catal og data shall be submtted for Storage Tanks incl uding
spare parts.

Manuf acturer's Standard Color Charts shall be submtted for visua
i nspection of surface finish and col or of Lani nates.

2.5 ACCESSCRI ES

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Accessories specified are common itens for
general usage. Consult manufacturer's literature
for other standard and special accessories.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

2.5.1 Fl anged Nozzl es

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Standard nozzles are suitable for nost
applications, but conically gusseted nozzles shoul d
be specified when vibratory or thermal stresses are
anti ci pat ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

Nozzl es shall be [standard] [conically gusseted].
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Fl ange dianeter and drilling shall conformto ASME B16.5, |1SO 7005-2, 150
pounds per square inch 1050 kil opascal (150 psi).

2.5.2 I nl et Nozzles

EE R R R R R R R R R R R R R R R R I R R R R I R

NOTE: Doubl e-flanged inlet nozzles should be
speci fied when interior pipe connections are desired.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

Inl et connections shall be [single] [double] flanged.
2.5.3 Qutl et Nozzles

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Doubl e-fl anged outl et nozzles should be
speci fied when interior pipe connections are desired.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Qutl et connections for side shell and top shall be [single] [double]
fl anged.

Drain shall be [side-botton] [full] [siphon] [bottonm type.
[ Bott om el bow shal | be provided.]

2.5.4 Vent

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Sel ect one of the follow ng types of vents

for closed-top and renovabl e-top tanks. Show vent
si ze on draw ngs.

Kk Kk k ok k ok ok kK Kk ok kk kK Kk k ok ok ok kK Kk ok kk ok kK k ko k kK ok k ok ok ok kK Kk k ok k kK ok k ko kK Kk
Vent for tank top shall be [v-vent] [gooseneck] [rmushrooni.

2.5.5 Fl anged Manways
[ Manway not required.]
[ Tank shal |l have [top-flanged] [side-flanged] manway.

Fl ange dianeter and drilling shall conformto ASME B16.5, |SO 7005-2, 150
pounds per square inch 1050 kil opascal.]

2.5.6 Rerovabl e Cover
[ Cover not required.]
Cover style shall be [donmed] [dished] [flat].

[Lifting ring shall be provided at center of cover.]

SECTI ON 13215 Page 10



[Three lifting lugs shall be provided on cover.]

2.5.7 Ti edown Lugs

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Indicate quantity of |lugs and angul ar spaci ng
based on manufacturer's reconmendations. Lugs
shoul d be specified on tanks subject to vibratory
stresses and those erected outdoors. Three to six

| ugs evenly spaced are standard practice, depending
upon tank size.

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

Ti edown | ugs shall be provided as indicated.
2.5.8 Tank Lifting Lugs

Three lifting lugs spaced 90 degrees apart shall be provided at top portion
of straight shell; one lug shall be provided bel ow center top |ug.

2.5.9 Identification Plate

Phenolic-plastic identification plate stating chemcal to be stored shal
be provided, with letters at |l east 2 inches 50 nmllineter high

2.5.10 Certification Plate

Stainl ess-steel certification plate shall be provided, stating chemcal to
be stored, concentration, specific gravity, and maxi numtenperature.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Tank shall be installed on foundation in accordance with reconmended
manuf acturer's instructions. Equi pnment Foundation Data shall be submtted
by the Contracting O ficer.

3.2 HYDROSTATI C TEST

After tank has been installed, before piping connections are nade and

equi pment attached, outlets shall be blocked and straight-shell portion
shall be filled with chemi cally conmpatible fluid. Hydrostatic Tests shal
be made to determne if | eakproof storage is provided, and deficiencies
shal |l be corrected. Unsatisfactory tanks shall be repaired or replaced and
retested at no additional cost to the Governnent until |eakproof systens
are obtai ned.

3.3 CLEANI NG
After installation has been conpleted and pi pi ng connecti ons have been

made, tank and nozzl es shall be cleaned in accordance with manufacturer's
i nstructions.
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3.4 I NSPECTI ON

Install ed tanks shall be inspected for indications of defective worknmanship
or inproper installation practices. Faulty construction and damaged work
shal |l be repaired or replaced at no additional cost to the Government.

Equi pnent and Performance Data shall be submitted by the storage tank
manuf acturer indicating use life, safety features, and nechani cal autonated

details.

Equi pnent Room Layout drawi ngs shall show structural and fenestration
features, and itens requiring installation that could reduce the avail abl e
space. Ductwork and piping shall also be detail ed.

-- End of Section --
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